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In this paper work was made a review of possibilities to ensure the mineral 
requirements of poultry reared in organic farms from western area of Romania. 
Insufficient documentation related to the use of mineral resources in feeding the 
poultry reared in organic farms leads to the regarding of these as "chemicals" that 
may not be used for food. Therefore in this paper we proposed to introduce: - the 
need to use sources of macro and micro minerals to satisfy the requirements of 
different categories of poultry reared in organic farms; - the experience of advanced 
countries in this field and possibilities for design of local minerals premix in 
accordance with national and community legislation. It can be said that a ration for 
combined forages for poultry reared in organic farms in the western area of 
Romania it may be mineral equilibrated by respecting national and European 
regulations. 
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► Characterization of mineral content of forages used in poultry nutrition  
 
The mineralization degree of the forages is influenced by several features of 
plant, which indicate genetic differences, botanical composition, stage of 
vegetation, different parts of the plant, the chemical form of mineral salts, climate, 
season, etc. (Underwood and Suttle, 1999). Generally, the advancement in 
vegetation leads to the decreasing of plants content in P, Na, Cl, Co, Zn and the 
increasing in Si, Mg and Ca (Drinceanu and Milos, 1980).  
The calcium content of green forages varies greatly, being dependent on 
many factors: the botanical family, stage of vegetation, climatic conditions of the 
year, etc. Usually calcium is contained in a higher proportion in vegetative parts of 
the plants; the leaves are richer than strains. It can be appreciate that cereals rarely 
contain more than 7g Ca / kg DM, but the level of calcium in leguminous plants is 
between 15 and 20 g / kg DM.  
All cereal grains and their by-products, as a general rule, are deficient in 
calcium, primarily maize 0.02-0.06% DM and then barley grains, up to 0.17%.   352
Some leguminous, like soybean (0.14-0.25%), contain more calcium than cereals. 
Higher concentration of calcium is found in meals, which can provide up to 4.5-7.8 
g Ca / kg forage.  
Content in phosphorus of green forages of the two botanical families provide 
0.7 - 0.9 g P / kg forage. Phosphorus from concentrate forages has a reduce 
utilisation due to phytic acid.  
Forages poor in calcium, rich in phosphorus (Ca/P 0.03-0.4/1) are cereals, 
cereal bran, meals, peas and soybean.  
Cereal grains are poor sources of manganese, the medium concentration 
oscillate between 0.13 and 0.23%. With high content are quoted the industrial by-
products from material processing in agriculture, respectively meals and brans with 
0.5-0.6%.  
Cereal grains contains notable quantities of iron (60-210 ppm), with 
availability comparable with the iron from leaves, also it can be appreciate that the 
leguminous grains have a higher content in iron (80-130 ppm), which is less 
subjected to variations.  
Miloş and Drinceanu (1980, 1984) using extensive investigations to discover 
manganese content from concentrate forages made in Banat find out that wheat 
bran have a inferior content in manganese, and at soybean meal and alfalfa meal 
the values are medium.  
Overlapping these values of content with poultry requirements in manganese 
it can be sees that only wheat bran, oat, sunflower and soybean meal, as well as 
beer yeast, can ensure theses requirements, while corn barley, alfalfa meal contain 
manganese reduced quantities of manganese, below poultry requirements.  
Is appreciated that copper requirements are ensured by alimentation, 
although content variation are very high. At a general requirement of 4-10 ppm, the 
limits of copper content from forages oscillate between 4-28 ppm.  
MILOŞ and DRINCEANU (1980) established that in the western plain area 
from Romania, the copper content is framed within the literature data for corn, 
barley, bran, and towards superior limits are alfalfa meal and beer yeast. The 
soybean meal and sunflower meal contain two-three times more calcium than 
values indicated by most authors.  
Cereals grain and their by-products contain more than 0.03 mg Co / kg DM. 
Flax cake and meal are the richest vegetal products in cobalt and can ensure up to 1 
ppm. It can be said that forages with high content of Co are: alfalfa, clover, beet 
leafs and meals, who can ensure up to 0.08-0.11 ppm Co at DM ration.  
Corn, sorghum, barley and wheat have low content of Zn (grain corn 20 
ppm). Sunflower meal and soybean meal, wheat bran usually contain over 70 ppm 
Zn. At different concentrate forages from western area of Romania Miloş and 
Drinceanu (1980) observe that the low stern level of zinc is registered by: corn, 
barley, oat, soybean meal, sunflower meal, alfalfa meal, comparative with the 
values presented in literature.  
The usual values for iodine from vegetal forages are: 30 ppm for green 
forages and 40-80 ppm for cereals.    353
The green forages are poor in selenium containing below 0.1 ppm Se. 
Cereals contain between 0.06 and 0.3 ppm Se and although values from literature 
for corn are between 0.02 and 0.2 ppm, in reality this forage are a medium inferior 
source of selenium.  
 
 
► Mineral requirements of poultry 
 
 
Mineral requirements of laying hens 
 
The importance of food intake of Ca and P is considerable and is sufficient 
to remind that production requirements of Ca are conferred by the 2-2.5 g Ca from 
egg shell and 0.03 g from albumen and yolk, and phosphorus requirements are 
conferred by his presence in egg shell (0.02 g) and in yolk (0.11 g). The calcium 
requirements for maintenance is very low comparative with requirements for laying 
(0.01 g versus 2.2 g Ca), but has priority.  
After many studies was established that minimum of assimilable phosphorus 
in food must be minimum 0.28%.  
In the literature the recommendation for Na level in the combined forages is 
0.15%; the requirements for Cl are assured with 0.15-0.25% sodium chloride in the 
structure of combined forages.  
The Mg requirements are assured with 400-500 mg/kg forage. 
Older recommendation for Fe appreciates a requirements level of 20 mg/kg 
DM forage, but most recent recommendations appreciates a requirements level of 
40-60 ppm.  
Even from 1964 Jacquot quoted by MILOŞ and DRINCEANU (1980), 
recommend for laying hens and broiler chickens, a level of 55 mg Mn/kg forage in 
order to prevent the perosis and to assure normal laying and proper incubation 
indices.  
For copper most recommendations are placed at 3-5 ppm at DM combined 
forage.  
Generally is estimated that hens have low requirements of Co and the 
optimum level is 4.7 ppm.  
Normally was appreciated that Zn requirements are assured with 35 ppm. 
Wagner in 1972, quoted by MILOŞ And DRINCEANU (1980), shows that the Zn 
level in the combined forages destined to laying hens is 40 ppm.  
The iodine requirements of hens are lower that boiler chickens requirements 
and is not higher than 0.35 mg/kg forage.  
Scott quoted by Miloş and Drinceanu (1980) recommend for Se a level of 
0.15 ppm / kg forage.  
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Mineral requirements of chickens and avian youth 
 
 
Many studies that were made to establish the Ca and P requirements have 
been materialized in fixing of a restricted interval between 0.2 and 1.2% for Ca and 
between 0.6 and 0.8% for total P for all chickens categories and avian youth.  
The Na and Cl requirements are assured with 0.25% NaCl (0.10% Na) in the 
combined forage which assures growth and a proper food utilization. 
The Mg requirements of avian youth are quite low and can be assured with 
500-550 mg Mg/kg forage.  
The Fe content of combined forages recommended by different authors is 
40-50 mg/kg forage.  
It exist an unanimous opinion regarding the requirements of Mn which were 
establish to be 55-60 ppm, thus preventing the deficiencies at all poultry categories.  
At avian youth until 8 weeks a minimum assurance of 2 mg Cu/kg DM 
forage, is indicated requirement established on semi-synthetic feeding regime. But, 
now the recommendation for Cu requirements is 4-5 ppm. The Zn requirements are 
comprised between 35 and 50 ppm for all chickens categories and avian youth.  
Older recommendations suggested a iodine level of 1.1 mg/kg DM combined 
forage destined to poultry. 
At broiler chickens, the Se requirements are 0.1-0.15 ppm, while the toxic 
level is appreciated at 10 ppm.  
 
 
► Mineral sources approved in poultry feed from organic farms by European 
regulation 
 
 
In accordance with the regulation (EC) Nr. 889/2008 in order to satisfy the 
nutritional requirements of livestock, only the products listed in Annex V, section 3 
(material of mineral origin for animal feed) and Annex VI, section b 
(oligoelements) can be used in animals feed from organic farms.  
According those regulations we present in table 1 the forage materials of 
mineral origins, which can be considered as sources of macroelements in poultry 
nutrition.  
In table 2 are presented the micromineral sources authorized in EU to be 
used in poultry nutrition reared in organic farms.  
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Table 1. 
The sources of the macroelements  
Macroelement Material 
SODIUM (Na)  - Unrefined sea salt  
- Rock salt  
- Sodium sulfate  
- Sodium carbonate  
- Sodium bicarbonate  
- Sodium chloride 
CALCIUM  (Ca)  - marine calcareous algae (Lithothamnium calcareum, 
Lithothamnium corallioides) 
- shells of aquatic animals (including cuttlefish bones) 
- calcium carbonate 
- calcium lactate 
- calcium gluconate 
PHOSPHORUS (P)  - dicalcium without fluorine phosphate  
- monocalcium without fluorine phosphate  
- monosodium phosphate 
- calcium and manganese phosphate 
- calcium and sodium phosphate 
MAGNESIUM (Mg)  - magnesium oxide (anhydrous) 
- magnesium sulphate 
- magnesium chloride 
- magnesium carbonate 
- magnesium phosphate 
Table 2 
The sources of the microelements  
Microelement Material 
IRON (Fe)  - iron carbonate (II) 
- monohydrate and/or heptahydrate iron sulphate (II)  
- ferric oxide (III) 
MANGANESE (Mn)  - manganese carbonate (II) 
- manganese oxide 
- mono and/or tetrahydrate manganese sulphate (II)  
ZINC (Zn)  - zinc carbonate 
- zinc oxide 
- mono and/or heptahydrate zinc sulphate 
COPPER (Cu)  - copper oxide (II) 
- monohydrate basic copper carbonate (II) 
- pentahydrate copper sulphate (II)  
COBALT (Co)  - monohydrate and/or heptahydrate cobalt sulphate (II)  
- monohydrate basic coblat carbonate (II)  
IODINE (I)  - calcium iodate, anhydrous  
- hexahydrate calcium iodate 
- sodium iodide 
SELENIUM (Se)  - sodium selenate 
- sodium selenite   356
 
► Mineral premix 
 
Is necessary to supplement the food with mineral premix adequate to every 
species and poultry category, to prevent the metabolic disorders and to improve the 
bioproductive performances in organic farms (Ştef Lavinia, 2002, 2008, Mattocks, 
2002, Leeson, 2003, Leeson, and Summers, 1997, Chiba, 2007, Alexe et all. 2008). 
Regarding the micronutrients assurance (microelemts, vitamins, others 
approved nutritional supplements) and in „BIO” system are recommended in 
poultry nutrition vitamins-minerals premix in proportion of 0.5 - 1.0% and 
regarding the macroelements requirements at laying hens, Man (2005, 2007) 
recommend for the entire exploitation period 3.2-3.5% Ca and 0.7% P.  
After Man (2005, 2007) in ecological feeding of laying hens the following 
premix formula N31-500 is utilized, witch was imported from France and certified 
organic with BA nr. 02-849, with a participation quota of 5%, premix that contain 
vitamins, mineral salts, antioxidants and proteins of vegetal origins. Regarding the 
mineral part of the premix, the microelements are assured at levels of 950 ppm for 
Fe, 50 ppm for I, 25 ppm for Co, 185 ppm for Cu, 1500 ppm for Mn and 975 ppm 
for Zn. 
At laying hens reared in organic farms, according recommendations of 
different authors (Deerberg, 2004; Zollitsh and Baumung, 2004; STROBEL et all., 
2002) the mineral part of food represents 10-10.4%, at broiler chickens in the 
period between 1-4 weeks the mineral sources represents 3.5-3.9% from the 
components of a concentrate mix after Bellof and Schmidt (2005) and Damme 
(2001, 2005). 
Damron and Sloan, (2003) indicate by the organic feeding program the use 
at laying hens of 8% calcium carbonate, 1.1% dicalcium phosphate, 0.6% salt and 
the microelems level of: 60 mg Mn, 50 mg Fe, 6 mg Cu, 0.2 mg Co, 1.1 mg I and 
60 mg Zn at kg combined forage.  
Regarding the prestarter forages (0-4 weeks) for broiler chickens, these may 
have in their structure 1.46% calcium carbonate, 1.74% dicalcium phosphate, 
0.46% salt and the microelements levels are similar with those of the laying hens.  
For avian replacement youth the same authors recommend, for example, in 
the growing period 7-12 weeks to be used 1.42% calcium carbonate, 1.08% 
dicalcium phosphate, 0.33% salt with the same levels of microelements as 
described above.  
The mineral content reserches at basic components which enter in the 
structure of concentrate mix destined to poultry from the western area of Romania 
have conducted to the following values of assimilable intake of macro and 
microelements 0.12% Ca, 0.4% P, 40 ppm Fe, 20 ppm Mn, 25 ppm Zn, 5 ppm Cu, 
0.1 ppm I, 0.2 ppm Se. 
To assure the macro and microelements requirements of chickens and avian 
youth, was designed a mineral premix structure of which effect is to be established 
by studies on poultry in organic system. The premix will be incorporated in   357
proportion of 3% and contain the mineral approved by EU (Regulation (EC) Nr. 
889/2008, for poultry organic farms as follows in table 3.  
 
Table 3 
The composition of mineral premix 3% for broiler chickens  
and avian youth 
Crt. 
Nr.  
Specification UM  (g) 
1. Calcium  carbonate  1578.62 
2. Dicalcium  phosphate  1100 
3. Salt  300 
4. Iron  sulphate  10 
5. Manganese  sulphate  8.6 
6. Zinc  oxide  1.9 
7. Copper  sulphate  0.8 
8. Cobalt  carbonate  0.04 
9. Sodium  iodide  0.02 
10. Sodium  selenite  0.02 
11. TOTAL  3000 
 
By introducing the proposed premix in proportion of 3% in chickens and 
avian youth feed the assurance of macro and microelements levels for a slow 
growth, without prejudicing their bioproductive performance is followed.  
In conclusion, it can be said that a ration of combined forages, for poultry 
reared in organic farms from western area of Romania it can be equilibrate mineral 
by respecting the European regulations. 
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